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Epilepsy (the Greek verb derived from
epilambaneinmeaning to take seize, take hold of
or attack) is a chronic non-communicable disorder
of central nervous system that is best described
by neural architectonics (Fingelkurts and
Fingelkurts, 2004) as an unprecedented avalanche
of distributed neural connectomic networks firing
in phase and in synchrony giving rise to the
symptom-complex of epilepsy. The distributed
neural circuitry network behaviour fires primally
in synchrony evolving into seizure generation
resulting from nodal, pathway, nodal and
pathway and emergentdeviants (Gummadavelli
et al, 2018). The presence of dysfunctional neural
network circuitry dynamics with overwhelming
changes in dynamical neural connectivity and
network weights measures evolving through
large-scale  network  epileptogenesis  with
widespread manifestation of interictal
phenomena of EEG spiking and high frequency
oscillations (HFOs) have been documented by
real-time studies of intracranial
electroencephalography  (icEEG), scalp EEG,
functional magnetic resonance imaging (fMRI)
and magnetoencephalography (MEG) doing the
interictal period (Frei et al, 2010; Constable et al,
2013; Sinha et al, 2017). Such studies have
validated the presence of such a wide-scaled
seizure generating neuronal network pool,
documented and verified mesocscopically through
the neural imaging measures in real-time.

Zaveri et al (2010) have documented a cascade
flow of neural network circuitry failure with primal
involvement of thalamus and cortex that
subsequently concludes into the neuronal
avalanche of uninterrupted and unabated
synchronous apoplectic and spasmodic neural
firing. Additionally, the on-centre/off surround
and off-centre/on surround betrothed neuronal
pools as evinced through the respective
intertwined and closely looped wave-frequency

pattern of event-related synchrony (ERS) and
event-related desynchrony (ERD) of the network
circuitry during a functional stimulus-adequate
response [seems to be disrupted and hijacked by
the paroxysmal neural circuitry firing. The neural
network processing is primarily based onmemory
formation  and  information  flow  being
represented through neural network processing
of event-related synchrony (ERS) and event-
related desynchrony (ERD) that fine-tune neural
dynamical output (Dube et al, 2021) and such a
structured and patterned networking profile
disrupts into the synchronous avalanche of
unabated convulsive neural firing.

This appreciation of the documentation that
epilepsy is primarily consequent to aberrant
neural network architectonics initiated the genesis
of new avenues for diagnostic, therapeutic and
preventive regimen protocols expanding the
horizons for devices that tend to reorient and re-
wire the aberrant and deviant neural network
circuitry resulting in a decrease in frequency and
intensity of paroxysmal seizures with consequent
shut-down of the nervous system. Such a
paradigmatic change in appreciation of
pathophysiology and the antecedent therapeutics
of epilepsy opened portals for neuromodulatory
deep brain stimulatory devices that generate and
fire electrical impulses in a frequency range over
and above the maximal firing frequency range of
human mind inducing an electrical milieu of daze
and freeze (a phase of electrical quiescence) of
ongoing reverberatory neuronal paroxysmal
avalanche leading to reversal to inherent
asynchronous stochastic trajectorial electrical
rhythm of the normal healthy human mind [virtual
stochastic trajectorial phase-space of Dube
(2011)] and such devices are principled on a
chronic open-looped system or a responsive
closed-looped system targeting seizure onset and
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generation zones inclusive of major nodes within
the identifiable neural network circuitry.

The management protocol of epilepsy witnessed
an evolving archetypal change in terms of Deep
Brain Stimulation (DBS) with centred weightage
on select neural network circuitry inclusive of
thalamo-cortical network, the hippocampal-
amygdaloid-hypaothalamic  circuitry,  frontal-
parietal and occipital-temporal neural
architectonics (Gummadavelli, et al, 2018). As of
present times, varied thalamic nuclei (anterior,
centromedian-parafasicular, centrolateral and
intra-laminar nuclei) with seizure generation
network have been targeted with network
stimulation and responsive neurostimulation for
treatment of refractory epilepsy. The thalamus,
information processing hub (with anterior nucleus
representing extended hippocampal system along
with papez circuit), has a primal cardinal role in
network priming and igniting the neuronal
synchronous avalanche and algorithmic
modulatory nodal neurostimulation of anterior
nucleus of thalamus within the papez neural
circuitry tends to initiate desynchrony and
recalibrate the recruited neuronal network.

The article of Ldrincz et al (2022) on influence of
anterior thalamic nucleus deep brain stimulation
on dynamic patterning of sympatho-vagal
interplay as evinced through Heart Rate Variability
(HRV) documents an HRV pattern of enhanced
vagal influence i.e., increased HRV metrics
subsequent to DBS in patients with refractory
epilepsy as documented through the linear
correlates of HRV (time and frequency domain
variables) further corroborates the re-orienting,
re-wiring and plastic influence of such a DBS
therapeutic modality that has the potential to give
beneficial effects in such candidate epileptic
patients who are refractory to management.
Heart Rate Variability (HRV)epitomises alternating
and transforming inter-beat time intervals of a
healthy heart (a non-metronome) and such
oscillatory patterned qualia cataloguing neuro-
cardiac functions is consequent to the intricate
evolving  sympatho-vagal non-linear  neural
network dynamical interplay (Goldberger, 1991).
The HRV metrics is quantified along time domain
indices exemplifying HRV premise assessed during
the monitoring period (of 2 minutes to 24 hours),
frequency  domain  parameterscharacterising

absolute or relative amount of signal energy
within respective component bands with non-
linear variables inventories evaluating
unpredictable complexes of time-series of inter-
beat intervals (The Task Force Report, 1996). The
sympatho-vagal non-linear neural network
dynamical interplay, as indexed by HRV, qualifies
emergent interdependent neural network
dynamics operating on evolving coordinates of
space and time and quantifies homeostatic neural
mechanisms that adapt to changing internal and
external milieu representative of an asynchronous
neural dynamical system (Beckers et al, 2006;
Dube et al, 2001). HRV metrics representing
sympatho-vagal non-linear neural network
dynamical interplay have the potential toquantify
neural network profile with decreased and
dysfunctional HRV metrics in epileptics (L6rincz et
al, 2022) plausibly predicting an impeding ictal
neural paroxysm.

Such a finding of L6rincz et al (2022), documented
and supported by similar observations from other
centres, could open new chapter in therapeutic
management protocol of patients of refractory
epilepsy with a closed-loop neuromodulatory
deep brain stimulation that is closely synced and
looped onto the dynamical HRV metrics, with a
falling HRV providing the trigger to initiate the
algorithm-driven stimulatory neuromodulation
with the consequent amelioration of intensity and
frequency of paroxysmal epileptic seizure (Piper
et al, 2022).
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